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Abstract
Aim: The prevalence of dental anomalies in different ethnic groups is different. The aim of this study was to evaluate the prevalence of dental
anomalies associated with different malocclusions in Yazd. Iran.
Methods: In this retrospective study the census method was used (with the confidence interval of 95% and the error margin of 5%). Dental records
of 450 orthodontic patients referred to dental school of Shahid Sadoughi University of Yazd, Iran between 2010 and 2015 were collected. Dental
records were classified into skeletal class I, II and III malocclusions (based on ANB angle measurements on cephalograms) searching for dental
anomalies related to number, size and position. Data were analyzed using t-test, ANOVA and chi-square tests.
Results: A total of 405 patients, (251 females 62%, 154 males 38%) with the mean age of 15.5 ± 4.1 were assessed. 49% of patients had at least
one anomaly. The most frequent anomaly was impaction (24.9%). Hypodontia was found in 14.5% of patients and mandibular wisdom tooth
was the most commonly missing tooth. 2.9% of patients had supernumerary which the maxillary anterior presented the higher number of it. The
frequency of dental anomalies was not different between males and females. There was no correlation between type of malocclusion and
frequency of dental anomalies except for hypodontia which was significantly higher in class I malocclusion.
Conclusion: The most common anomaly seen in patients referred to the school of dentistry was impaction.
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Introduction

Material and Methods

Dental anomalies (DAs) are observed frequently in dental
patients. These anomalies may be acquired or occur due to
genetic predispositions which seems to play more important
role [1]. Genetic disorders cause many abnormalities before
and after birth including anomalies in the number, size,
morphology, position and structure [2].
There have been several studies assessing the prevalence
of DAs. In 2011, Dastjerdi examined 1151 orthodontic
patients and found that 0.74% had supernumerary teeth [3].
In another study, Dastjerdi evaluated the incidence of nonsyndromic hypodontia in 160 Iranian patients and found 197
(9.1%) missing teeth [4]. However in Gomez’s study on 1040
orthodontic patients in Brazil, the prevalence of hypodontia
was reported to be 6.7% [5].
Despite of the presence of several studies assessing the
prevalence and epidemiology of DAs, only a few have been
investigated the association between DAs and orthodontic
problems. Some DAs have been shown to be associated
with specific dentofacial features. Hypodontia as a common
anomaly represents with several dentofacial and esthetical
problems including the shorter anterior face height, increased
nasolabial angle, deep labiomental fold, and decreased vertical
and transversal dimensions of the alveolar process [6]. Early
diagnosis and proper orthodontic and restorative management
may eliminate, at least, some of the periodontal and restorative
problems [6,7]. Ben Bassal reported that the number of
congenital missing teeth is affected by the skeletal pattern
[8]. Endo et al. [9] reported that hypodontia was related with
head and face morphology. Lei fort’s study revealed higher
prevalence of palatal canine impactions in deep bite patients
[10]. Uslu et al. [2] reported a significant association between
dental abnormalities and malocclusions.
The aim of this study was to determine the prevalence
of dental anomalies in association with different types of
malocclusions.

In this retrospective study, the census method (with the
confidence interval of 95% and the error margin of 5%) was
used. Dental records (lateral cephalograms, panoramic and
dental casts) of 450 orthodontic patients referred to dental
school of Shahid Sadoughi University of Yazd, Iran between
2010 and 2015 were analyzed. Ethics committee of Yazd
University approved the project (ID; p/17/1/223645).
Dental records belong to patients with developmental
anomalies (Down syndrome, ectodermal dysplasia, cleft lip
and palate), any positive history of trauma and/or previous
extraction, poor quality of radiographs and incomplete filling
dental records were excluded from the study. Using these
exclusion criteria, 45 records were eliminated leaving a total
of 405 records included in study.
Records of selected patients were divided into 3 groups of
class I, II and III malocclusions based on ANB angle. ANB
angles between 1 to 4 degrees classified as class I, in class
II subjects, ANB was greater than 4 degrees and in class III,
ANB was equal to or smaller than 1 degree.
Dental records were carefully investigated searching for
below anomalies:
Number abnormalities (hypodontia, supernumerary), size
abnormalities (macrodontia, microdontia), shape abnormalities
(peg shaped teeth, root dilaceration) and eruption abnormalities
(ectopic eruption and impaction).
Gathered data was subsequently analyzed using SPSS
software and statistical analyses were done by t-test, ANOVA,
and chi-square tests.

Results

A total of 405 records, (251 females and 154 males) with the
mean age of 15.5 ± 4.1 were evaluated in this study. 49% of
subjects had at least one dental anomaly. Table 1 shows the
distribution of DAs by malocclusion type. In all three types
of malocclusion, the most prevalent dental anomaly was
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Regarding third molar anomalies (Figure 1), prevalence
of maxillary third molar missing was more than impaction.
In class I, II and III malocclusions 18, 3 and 16 cases of
third molar hypodontia were observed respectively. On the
Contrary, in mandible, third molar impaction was more
frequently observed than hypodontia. In class I, II and III
malocclusions 22, 27 and 23 cases of impaction were observed
respectively.
Distribution of DAs by sex is given in table 3. The dental
anomalies were statistically independent from gender, but
gemination was observed only in the male subjects.
To sum up, the prevalence of DAs, except that hypodontia,
was not affected by the type of malocclusion. Based on Chisquare test hypodontia was significantly (p-value: 0.02)
higher in malocclusion class I.

impaction observed in 24.4% of class I cases, 24.4% of class II
and 25.9% of class III cases followed by hypodontia (14.5%)
and microdontia (9.1%). Mandibular third molar and second
premolars were the most impacted teeth. However canine
impaction was observed in 39 cases (23 cases at right side
and 16 cases at left side). Gemination was the rarest anomaly
observed in only 2 cases of study group.
Table 2 shows the distribution of DAs by region. In total,
the frequency of DAs was different in anterior and posterior
region. The most prevalent anomaly in the maxillary anterior,
premolar and molar region was supernumerary (71.4%),
dilacerations (36.8%) and microdontia (51.6%) respectively.
However in the mandible, hypodontia (6.8%), dilacerations
(42.1%) and impaction (47.2%) were the most prevalent
anomalies in the abovementioned regions respectively.
The rate of impaction and hypodontia was the highest in
mandibular and maxillary posterior region respectively.

Discussion

Although several studies assessed the prevalence of dental

Table 1. Distribution of dental anomalies by type of malocclusion.
Class1
Class2
Class3
P Value
N (%)
N (%)
N (%)
27 (45.8)
11 (18.6)
21 (35.6)
0.02
7 (35)
6 (30)
7 (35)
0.949
33 (32.7)
33 (32.7)
35 (34.7)
0.949
8 (53.3)
5 (33.3)
2 (13.3)
0.154
17 (45.9)
9 (45.9)
11 (29.7)
0.213
5 (41.7)
4 (33.3)
3 (25)
0.773
7 (46.7)
4 (26.7)
4 (26.7)
0.536
2 (100)
0
0
0.134
2 (100)
0
0
0.134

Dental anomalies
Hypodontia
Ectopic eruption
Impaction
Dilaceration
Microdontia
supernumerary
Pegshaped lateral
Gemination
Ankylose

Table 2. Distribution of dental anomalies by region.
Maxillary Anterior Mandibular Anterior Maxillary Premolar Mandibular Premolar Maxillary Molar
(3-3)
(3-3)
N (%)
N (%)
N (%)
N (%)
16 (13.7)
8 (6.8)
4 (3.4)
9 (7.7)
39 (33.3)
32 (20.1)
6 (3.8)
1 (0.6)
20 (12.6)
25 (15.7)
4 (16.7)
0
8 (33.3)
12 (50)
0
3 (15.8)
1 (5.3)
7 (36.8)
8 (42.1)
0
22 (35.3)
2 (3.3)
0
2 (3.2)
32 (51.6)
10 (71.4)
0
0
2 (14.3)
2 (14.3)
80

Total
N (%)
59 (100)
20 (100)
101 (100)
15 (100)
37 (100)
12 (100)
15 (100)
2 (100)
2 (100)

Mandibular Molar Total
N (%)
41 (35)
75 (47.2)
0
0
4 (6.5)
0

117
159
24
19
62
14

72

70
60
50
38

37

40
30
20
10
0

25
18

16
3

Hypodontia Mx M3

19
7

12

9

Hypodontia Mn M3

class I

class II

22

27

23

11
5

Impaction Mx M3

class III

total

230

Impaction Mn M3

Figure 1. Comparison
of mandibular(Mn) and
maxillary(Mx) third molar
(M3) anomalies.
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Hypodontia
Impaction
Ectopic eruption
Dilaceration
Microdontia
Supernumerary
Pegshaped lateral incisor
Macrodontia
Gemination

Table 3. Distribution of dental anomalies by sex and results of chi-square test.
Male(M)(n=154)
Female(F)(n=251)
p
N (%)
N (%)
20 (33.9)
39 (66.1)
0.48
41 (40.6)
60 (59.4)
0.539
7 (35)
13 (65)
0.775
7 (46.7)
8 (53.3)
0.482
11 (29.7)
26 (70.3)
0.276
5 (41.7)
7 (58.3)
0.792
6 (40)
9 (60)
0.872
1 (1.50)
1 (50)
0.727
2 (100)
0
0.07

M + F (n=405)
N (%)
59 (100)
101 (100)
20 (100)
15 (100)
37 (100)
12 (100)
15 (100)
2 (100)
2 (100)

anomalies, the reported results have been different in various
racial and ethnic groups. Therefore we decided to investigate
the prevalence of dental anomalies in orthodontic patients
referred to dental school of Yazd university in Iran.
We found significant differences in the prevalence of dental
anomalies between this study and previous epidemiological
studies [11-13]. These differences can be explained mainly
by racial differences, local environmental influences and
nutrition [14]. In the present study, 49% of 405 patients had
at least one dental anomaly, whereas in the study of Altug
5.46% of 3043 Turkish patients had dental anomalies [14].
More similar to our results was reported by Uslu who showed
40.3% of 900 patients had at least one dental anomaly [15].
In another studies 38.6% [16] and 49% [17] also, has been
reported.
In the present study, we found impaction the most prevalent
dental anomaly in all three types of malocclusions followed
by hypodontia and microdontia. Similarly Montasser reported
that the most commonly detected DAs were impaction
(12.8%) [18]. However Qalab Abbas reported tooth agenesis
the most prevalent dental anomaly observed in 24.9 % of
503 orthodontic patients referred to a university of Pakistan.
Uslu also, reported tooth agenesis the most common anomaly
(21.6%).
In our study, the rate of impaction and hypodontia was
the highest in mandibular and maxillary posterior region
respectively. Mandibular third molar was the most affected
by impaction followed by maxillary canine and maxillary
third molar. However Uslu observed that impaction was more

frequent in the maxilla than in the mandible and the most
frequently impacted tooth was the maxillary right canine.
Uslu, also, showed that statistically significant differences
in impaction rates were observed between malocclusion
groups, with the Class II and Class II Division 2 groups
having the lowest rates whereas we found no significant
difference between malocclusion types in regard to amount
of impaction. According to the literature, the prevalence of
canine impaction is 1 to 3 percent [19]. However we found
higher rate of canine impaction in our study (9%)
In this study the prevalence of supernumerary was found
to be 2.9 % and the most common site of supernumerary
teeth was the maxillary anterior region. These results were
supported by the previous studies [15,16].
We found that 9.1% of patients had microdontia which
was quite higher than Kocabalkan (1.5 to 2%) and Uslu
(0.7%) studies [15,20].
Statistically significant correlations were not observed
between sex and dental anomalies, with the exception of
gemination, seen only in males. Some studies agree with these
results [12,21] whereas others reported significant differences
by sex for some kinds of DAs [22,23].
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